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Affidavit OF John A. Korbler Under 37 CJ.R- § 1-132 

L I, John A- Korbler, am an individual residing at 21 1 Mine Street, Mertztown, PA and am 
a citizen of the United States of America. 

2. In 1 986, 1 received a Bachelor of Science Degree in Electrical Engineering from the 
University of Pittsburgh. 

3. For 20 years I have been a product engineering manager, project manager, systems and 
controls engineer, and electrical system design engineer for the semiconductor manufacturing 
equipment industry. My experience includes research, training, product design and/or product 
development in the following technical fields within ihc semiconductor industiy: megasonic 
transducer assemblies; advanced megasonic RF amplifier and controls; acoustic measuremeni 
systems; and automated semiconductor wafer cleaning systems. 

4. I am a named inventor in United States Patent 6,955,727, entitled Substrate Process Tank 
with Acoustical Source Transmission and Method of Processing Substrates, United States Patent 
Application Publication 2006/0054182, entitled System and Method of Powering a Sonic Energy 
Source and Use of the Same to Process Substrates and a plurality of United Slates 
Nonprovisional Patent Applications in the field of megasonic assisted cleaning of semiconductor 
wafers that are not yet published, 

5- From 1999 to the present, I have been employed by Akrion. Inc., assignee of the present 
application, as a Product Engineering Manager where my duties include researching and 
developing advanced semiconductor cleaning technologies, including the research and 
development of megasonic transducer assemblies, megasonic cleaning processes and advanced 
megasonic RF amplifier and controls for use in the semiconductor indusny. 
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6. From 1992 to 1999, 1 was employed by SubMicron Systems, Inc. as a Project Manager 
for a research and development group Focusing on improving product designs as ivell as 
designing custom upgrades for field-installed automated wafer processing equipment, including 
ihc oprimizaiion of the ihickness of quartz mcgasonic plates to improve sonic cleaning 
perfurmancc and optimize phaser megasonic tuning pn>cedure$. 

7. From 1989 to 1992, 1 was employed by SubMicron Systems, Inc. as a Wet Tool Design 
Engineer. My duties included the development of electrical systems for automated 
semiconductor wafer chemical cleaning systems, as well as the development of nitride etch 
chemical processes. 

8. From 1 986 to 1 989, 1 was employed by Dexon, Inc. as an Electrical System Design 
Engineer. My duties included the development of electrical systems and control software for an 
Automated Guided Vehicle ("AGV") and the design of electrical systems for automated 
semiconductor wafer cleaning chemical systems. 

9. I have reviewed and am famiUar with the methods disclosed and claimed in the present 
patent application, U.S. Serial No. 10/726,774. As I understand it, in one embodiment the 
claimed invention is a method of processing a thin, flat substrate having two generally planar 
opposite sides, comprising: supporting the substrate in a substantially horizontal orientation; 
flowing liquid onto both planar sides of the substrate; transmitting sonic energy to the liquid on 
one planar side of the substrate so that the sonic energy passes through substrate and to the 
opposite planar side of the substrate, thereby loosening particles on both sides of the substrate 
while maintaining said substantially horizontal orientation. In another embodiment, the claimed 
invention is a method of cleaning a thin articles having two generally planar opposite sides, said 
method comprising: applying cleaning fluid to one of said sides while supporting said article in a 
substantially horizontal orientation; positioning a transmitter adjacent to the other one of said 
planar sides of the substrate; and applying energy to the other one of said sides via the 
transmitter with sufficient power to produce vibration on said one side in an area of said cleaning 
fluid to loosen particles on said one side, while maintaining said substantially horizontal 
orientaiion. 

10. I have reviewed and understand the teachings set forth in the United States Patent 
3,017,236 to Moxness et al. ("Moxness"), which discloses a sonic processing system. In the 
Moxncss system, a transducer assembly (comprising a ceramic transducer and transmitter) is 
positioned at one end of a fluid filled process chamber in a horizontal orientation and is aligned 
adjacent to the edge of a substrate. The Moxness system supports the substrate in the process 
chamber in a horizontal orientation so that its planar surfaces are facing up and down 
respectively. The interior dimensions of the process chamber of the Moxness system are 
designed to closely conform to the planar surfaces of the substrate. At the end of the process 
chamber that opposes the transducer assembly, a sonic absorbing and dissipating antechamber is 
provided adjacent the edge of the substrate and in horizontal alignment with the transducer 
assembly. 
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Ih During the operation of wafer cleaning process on the Moxness system, tlie transmitter 
assembly of the Moxness system generate sonic energy and transmits this sonic energy through 
the process chamber in a horizontal direction. This sonic energy travels acro$^ the top and 
bottom planar surfaces of the wafer in a horizontal direction, thereby assisting in particle 
removal from the planar surfaces of the wafer. After the intensified sonic energy passes across 
the planar surfaces of the substrate in a horizontal direction, undesired reflection of the sonic 
energy back into the process chamber is prohibited by the dissipating antechamber that is aligned 
along the sonic energy path. At no time is docs the sonic energy of the Moxness system travel 
from one planar surface of the substrate/wafer, through the substrate/wafer and to the opjposite 
planar surface of the substrate/wafer, as is required by the methods of the present invention. 

1 2. For the reasons set forth in paragraph 1 1, the Moxness system does not teach the steps of 
"transmitting sonic energy to the liquid on one planar side of the substrate so that the sonic 
energy passes through substrate and to the opposite planar side of the substrate, thereby 
loosening particles on both sides of the substrate while maintaining said substantially horizontal 
orientation.*' Moreover, the Moxness system does not "apply sonic energy to one planar side of a 
substrate via a transmitter with sufficient power to produce vibration on the other/opposite planar 
side of the substrate. Is my further opinion that to construe the teachmgs of Moxness to the 
contrary is technologically flawed. 

13. I have also reviewed both the Office Action ofMarch 1 5, 2006 and April 1 8, 2006 and 
the Response of April 4, 2006 relating to the present application. T note the position taken in the 
Office Action that it would have been obvious for one skilled in the art to rearrange the position 
of the transmitter of the Moxness system with respect to the substrate as a matter of design 
choice to achieve the claimed inventions. This position, however, is technologically incorrect 
and one skilled in the art would not modify the Moxness system as suggested in the April 18, 
2006 Ofiice Action to achieve the claimed inventions for the reasons set forth in paragraph 14 
l^elow. 

14. Those skilled in this art understand tfaat» during sonic cleaning applications, it is 
absolutely critical that Uie sonic energy be applied to the entirety of the substrate to achieve 
cleaning of the entire substrate. The si2:e and shape of the transducer assembly of the Moxness 
system is specifically designed for orientation adjacent to the edge of a substrate so that it can 
transmit the sonic energy across the planar surfaces of the substrate. The orientation and 
positioning of the transducer assembly of the Moxness system is necessary to achieve full sonic 
coverage of the substrate. Rearranging the position of the transmitter of the Moxness system as 
suggested in the Office Actions would negatively affect the funaioning of the Moxness system 
because only a portion of the substrate would be subjected to the sonic energy, resulting m 
unacceptable cleaning of the unexposed areas of the substrate and non-tinifbrmity in further 
processing, 

15. Further, at the time of the invention, it was surprising and unexpected that one could 
process the o pposite surface (or both the near and opposite surfaces simultaneously) of a 
substrate by applying acoustic energy to one planar surface of the substrate so that the sonic 
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energy passes through the substrate to the opposite planar side of the substrate, thereby loosening 
particles on both sides of the substrate. 

16- Therefore, in view of the forgoing, at the time of the invention, it would not have been 
obvious to modify the Moxncss system as suggested in the Office Action to achieve a method of 
processing a ihin, flat substrate having iwo generally planar opposite sides, comprising: 
supporting the substrate in a substantially horizontal orientation; flowing liquid onto both planar 
sides of the substrate; transmitting sonic energy to ihe liquid on one planar side of the substrate 
so that the sonic energy passes through substrate and to the opposite planar side of the substrate, 
thereby loosening particles on both sides of the substrate while maintaining said substantially 
horizontal orientation. 

17- It also would not have been obvious at the time of the invention to modify the Moxness 
system as suggested in the Office Action to achieve a method of cleaning a thin articles having 
two generally planar opposite sides comprising: applying cleaning fluid to one of said sides 
while supporting said article in a substantially horizontal orientation; positioning a transmitter 
adjacent to the other one of said planar sides of the substrate; and applying energy to the other 
one of sajd sides via the transmitter with sufficient power to produce vibration on said one side 
in an area of said cleaning fluid to looscn particles on said one side, while maintaining said 
substantially horizontal orientation. 



17. I, John A. Korbler, do hereby swear, affirm, and attest that all statements made in the 
aforementioned paragraphs are true and coirect and that all statements made on information and 
belief are believed to be true, and further that these statements are made with the knowledge that 
willful false statements and the like are so made under the penalties of perjury, and that any false 
statements may jeopardize the validity of the present application or any patent issucd^ereon. 



Date:. 






A. Korbler 
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